Gas temperatures and humidities were examined when the fresh gas flow into a circle absorber system was one l/minute. The environment cooled gases in the circuit to a minimum at the patient end of the inspiratory tubing; here the saturated gas was 2°C above room temperature. Moisture uptake kept pace with temperature gain during inspiration and relative humidities remained high. Under these conditions, heat and moisture exchange in the artificial airways produced end-inspired temperatures and humidities in the gases entering the trachea which were close to normal subglottic values.
Unlike the Waters' to-and-fro absorption circuit, the large transparent canister of the circle system is situated some distance from the patient. Thus the various sources of heat can be influenced by room temperature and this should reduce the retention of heat and water during rebreathing.
This study was performed to relate the temperatures and humidities in the patient's airway with findings in the circle system when the fresh gas flow was one litre per minute. METHOD Six adult patients aged 36-38 years and weighing 42-81 Kg, were anaesthetized as in previous studies tained at a tidal volume of 0·5 I with a rate of 20 per minute. Thermocouple probes were placed in the airway as described previously and end-tidal temperatures and humidities ohtained:
(a) within the lumen of the tracheal end of the endotracheal tube, (b) within the catheter mount of the Y -piece of the circle system. Further probes (Elektrolaboratoriet, Copenhagen) were placed transmurally into the lumen of the corrugated tubing at sites shown in Figure 1 . Recordings were made every ten minutes.
journey to the catheter mount and further gains occurred en route to the trachea. The lowest relative humidity recorded was 92 per cent and most recordings were near ]00 per cent.
DISCUSSION
Apart from any small gain at the absorber head, there was progressive cooling as the gases moved around the circuit. This environmental effect reduced the capacity of the gases to contain water vapour and so relative humidities remained high. Although water had to condense in the tubing, its latent heat was largely dissipated, precluding any major build-up of warmth and moisture in the circuit. Values 
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RESULTS
The mean values found in the six subjects are shown in Table 1 . They represent those taken in the second hour of anaesthesia, when equilibrium was reached hetween the circuit and the environment. The greatest range of individual observations was a spread of 1 .;;oC, seen in the gases leaving the expiratory tubing. This site usually showed the most rapid temperature climb during establishment of thermal equilibrium.
Expired gases entered the endotracheal tube less than ~oC below the nasopharyngeal (and presumably alveolar) temperature and fell another 1--1 QC by the time the\' reached the circle. Further 'cooling occurred in passage along the tUbing to the Boyle Mark 3 absorber unit, where there was usually a small heat gain. Some of this was lost in transit through the inspiratory tubing and gases reached the V-piece ] '0-2 ·6°C above ambient temperatures. Heat and moisture exchange in the Y -piece elevated the end-inspired temperatures in their short taken from Table 1 suggest that the second hour of anaesthesia saw the patient adding 6· 2 ml of water to the circuit. Similar calculations show that the absorber svstem added only 0.;3 ml/hour, a lack of particil)ation previousl~' reported by Derv et al. (1967) .
The least heat and moisture content was in the gases at the patient end of the inspirator\" tubing; here the environmental cooling produced conditions which are possible with higher fresh gas flows into the circle (Dery et al. 1967, Shanks and . However, maintenance of anaesthesia with a closed circuit still holds economic and low pollution benefits. Burton (1962) described how gases expired through an endotracheal tube and other anaesthetic tubing, leave a water condensate to be revaporized by the next inspiration of unsaturated gas from a non-rebreathing circuit. In a circle system with a basal flow of fresh gas, he reported cooling in the inspiratory tubing to within 2-3°C of room temperature, but expressed humidity there as -10 per cent saturated Anaesthesia and Intensive Care, Vol. 1, ,\'0. :j, .·lu/:ust, 197.1 AIRWAY HEAT AND HUMIDITY.
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at body temperature. Relegating inspiratory gain by revaporization to the dry gas scene only, he indicated that air saturated with water vapour at room temperature was grossly unsaturated when warmed to body temperature. Our studies show that these conditions allow uptake of moisture to parallel inspiratory heat gain and upset this direct conversion. In fact, heat and moisture exchange in the catheter mount, provided end-inspired conditions for gas entering the trachea which were similar to those in mouth-breathing subjects (Ingelstedt, 1956) . Helmholz (1964) estimated that inspired gas saturated at 25°C would need some 12 ml of water to be added at 10 llmin ventilation. Our results suggest that nearly one-half of this can be supplied by the artificial airways, a figure in close agreement with that calculated by . So when the room is not cold, we can agree with them that these airways are well able to imitate the nasal airconditioning of the inspired air. Though it must be emphasized that this was not the case when anhydrous gases at room temperature were inhaled from a non-rebreathing circuit .
As a corollary, sufficient water vapour inhaled from the circuit would help maintain body heat, though Case 2 demonstrates that homeostasis can be overwhelmed by rapid infusion of cold blood.
